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ABSTRACT

Carotid body tumors, also commonly known as nonchromaffin paragangliomas and chemo-
dectomas, is a slowly growing neoplasm originating from carotid body chemoreceptors. Herein
we have presented a case series of surgical treatment of patients with carotid body tumors in
National Scientific Center of Surgery named after AN Syzganov (2009-2020). Total number of
patients was 10 with 11 neck mass, of which 7 (70%) were women, the average age was 47 (31-
73) years, one case we faced with a bilateral location. The main complaint was slow-growing
neck mass. On computed tomography angiography most of cases (70%) were of the 3" type ac-
cording to the Shamblin grade with average size of 5.9 (4-8) cm. The main treatment was surgi-
cal excision in all cases. Mean duration of surgery 111.5 (75-190) min and hospital stay days
12.1(8-20) were registered. Total number of complications were 2 (20%), where in 1 case surgery
complicated by bleeding more than 500 ml, and 1 patient presented dysphonia after the surgery,
which resolved by time. Duration of surgery and hospital stay days were directly associated with
size of mass and distance to base of skull. Pathology results showed that two patients (20%) had
malignant cells, one of them with metastases to the nearest lymph nodes. Surgical resection is
the treatment of choice for carotid body tumors. The large size of the masses and involvement of
the carotid arteries and cranial nerves in the process directly affect the surgical approach and
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increase the risk of complications.

Keyworps: carotid body tumors, neck paragangliomas, neck mass, nonchromaffin paragangliomas.

INTRODUCTION

Paragangliomas of the head and neck are rare
vascular tumors derived from the paraganglia tis-
sues originating from the neural crest and associ-
ated with autonomic ganglia along the sympathetic
trunk. [Bougrine F et al., 2008] Carotid body tu-
mors (CBT), also commonly known as nonchro-
maffin paragangliomas and chemodectomas, is a
slowly growing neoplasm originating from carotid
body chemoreceptors [Pryse-Davies J et al.,1964;
Lack E et al., 1977; McPhersen G et al.,1989]. It
occurs in 0.5 - 0.5% of cases of head and neck
mass [Green J et al., 1998; Ceruse P et al., 2014].

Carotid paraganglioma or carotid body tumors rep-
resent 60-70% of paraganglioma of the head and
neck. [Lahey F, Warren K, 1947; Parry D et al.,
1982; Gerecer-Gil N et al., 2010; Woolen S, Gem-
mete J, 2016].

About 1 in 30,000 head and neck formations
corresponds to a paraganglioma, 45% of which are
CBT. It was found that bilateral location occurs in
5% of sporadic cases, while in family cases the
percentage of CBT on both sides reaches 30%
[Power A et al., 2012]. The frequency of occur-
rence in women is 2.5-3 times higher than in men
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[Ward P et al., 1978; Wang S et al., 2000]. CBT
occurs at any age, but is usually diagnosed be-
tween the third and sixth decades of life [Pryse-
Davies J et al., 1964].

In various observations, from 2-9%, the carotid
chemodectoma can be malignant with the forma-
tion of metastases [Wang S et al., 2000]. The pres-
ence of metastases to the lymph nodes, as well as
the presence of distant metastases, indicates a ma-
lignant nature of the tumor and has an unfavorable
prognosis [Mitchell R et al., 1996].

The first anatomical mention of a carotid glo-
mus tumor was made by Albercht von Haller in
1743 [Scudder C et al., 1903]. The first attempt at
surgical removal of a chemodectoma was made by
Reigner in 1880, which culminated in the death of
the patient [Byrne J et al., 1958]. In 1886, Maydl
first performed a successful operation to remove a
chemodectoma, with a subsequent complication in
the form of aphasia and hemiparesis [Scudder C et
al., 1903]. The first operation to remove the tumor
with the preservation of the internal carotid artery
and without the development of complications was
performed in the USA by Scudder in 1903 [Scud-
der C et al., 1903]. Since 1970, with the develop-
ment of cardiovascular surgery technologies, the
widespread introduction of neuroimaging meth-
ods, the mortality rate due to surgical removal of a
chemodectoma has been less than 10% [Shamblin
W et al., 1971; Robison J et al., 1986].

Many imaging techniques are available for as-
sessing paraganglioma. Treatment is primarily
based on surgical removal. A significant role in the
choice of surgical treatment approaches was played
by a study by a group of authors Shamblin et al,
who proposed their CBT classifi-
cation based on carotid artery in-
volvement. The first group is CBT
without involvement of the carotid
arteries, in this position it is easy
to remove the tumor from the ves-
sels, the second group has partial
involvement of the vessels, in this
category partial excision of exter-
nal layer of the artery is possible,

To overcome it

is possible, due to the

uniting the knowledge and
will of all doctors in the world

the third group has complete involvement of the
vessels and transmural invasion of the tumor, in
this case, tumor resection is required along with
the carotid arteries due to the inability to separate
them from each other [Williams M et al., 1992].
Despite the fact that monitoring of undesirable
consequences during surgery, improvement of sur-
gical technique and postoperative monitoring
yielded results and reduced the risk of mortality
closer to zero, the percentage of postoperative neu-
rological complications remains high and reaches
from 10 to 40%. However, due to the locally inva-
sive nature of CBT, the surgical approach is still
effective [Nora J et al., 1988; Daudi F et al., 1989;
Bemard R et al., 1992]. Along with surgical treat-
ment in the literature, there are publications by au-
thors suggesting transarterial embolization (TAE)
in the preoperative period, which will reduce the
risk of complications [Muhm M et al., 1997; Li J et
al., 2010]. Herein we have presented a series of 10
cases of surgical treatment of patients with CBT.

MATERIALS AND METHODS

10 patients with 11 neck masses treated by open
surgery over the past 10 years (from 2009 to 2021)
were retrospectively studied in the National Scien-
tific Center of Surgery named after AN Syzganov.
Furthermore, epidemiological, clinical, imaging
and surgical features of this rare disease will be dis-
cussed. Collection of all patient data, statistical cal-
culations were performed using Microsoft Excel.

REsuLTs

The total number of patients was 10, of which 7
(70%) were women, the average age was 47 (31-
73) years, one case we faced with a bilateral loca-
tion. The main complaint was slow-growing neck
mass (Table 1). Painful of the neck mass in 1, dys-
phonia and headache in 1 case and Horner’s syn-
drome in 1 patient were noted in medical history.
All the significant clinical presentation was associ-
ated with large size of mass. Genetic tests for the
succinate dehydrogenase gene mutation have not
been conducted, but in one case was familial CBT,
which was associated with bilateral location. In 1
case mild carotid artery compression was revealed
by ultrasound imagine. On CTA most of cases
(70%) were of the 3" type according to the Sham-
blin grade with average size of 5.9 (4-8) cm.
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Main features (Part 1)

TaBLE 1

Age,

Family

Classification Size,

No Sex (years) Clinical presentation history Side by Shamblin  (cm)
1 M 54 E'Ié)a\l/;;%rhoewmg neck mass + Dysphonia + nonfamilial  right Type 3 7.6
2 F 48 Slow-growing neck mass+dizziness nonfamilial  left Type 3 515
3 F 73 Slow-growing neck mass + painfulness nonfamilial  left Type 2 5
4 F 43 Slow-growing neck mass nonfamilial right Type 3 6
5 F 38 Slow-growing neck mass+dizziness Familial multiply Type 3 25;8
6 F 33 ?;?]\évr-gr;oev:/_:jr}gzr;ﬁglgsmass i eIl 8 nonfamilial  left Type 3 7
7 M 43  Slow-growing neck mass+dizziness nonfamilial  right Type 3 4.5
8 F 31 Slow-growing neck mass+dizziness nonfamilial  right Type 2 4
9 F 62 Slow-growing neck mass nonfamilial ~ right Type 3 6.2
10 M 45  Slow-growing neck mass nonfamilial  left Type 2 5.3

TABLE 2
Main features (Part 2)
Duration Hospital

No Surgery Complication Pathology Imaging features of surgery, stay,

(min) (days)

1 Excision + Ligation of ECA - Malignant CBT - 150 9
2 Excision - Non-malignant CBT - 85 14
3 Excision Cra?:]?llﬂpyerve Malignant CBT - 115 13
4 Excision - Non-malignant CBT - 95 10
5 Excision +ICA replacement Bleeding Non-malignant CBT M:)I]? I(g)}&ng;easéon 190 20
6 Excision - Non-malignant CBT - 95 16
7 Excision - Non-malignant CBT - 75 8
8 Excision with ligation of ECA - Non-malignant CBT - 120 11
9 Excision - Non-malignant CBT - 95 11
10 Excision - Non-malignant CBT - 100 9

The main treatment was surgical excision in all
cases (Table 2). In 2 cases we used ligation of ex-
ternal carotid artery due to high risk of rupture and
in 1 case replacement of internal carotid artery was
performed. Mean duration of surgery 111.5 (75-
190) min and hospital stay days 12.1 (8-20) were
registered. Total number of complications were 2
(20%), where in 1 case surgery was complicated
by bleeding more than 500 ml, and 1 patient pre-
sented dysphonia after the surgery, which resolved
by time. Duration of surgery and hospital stay days
were directly associated with size of mass and dis-
tance to base of skull.

Pathology results showed that two patients
(20%) had malignant cells, one of them with me-
tastases to the nearest lymph nodes. Patient data
were subsequently referred to oncologists and ra-
diation therapy courses were applied to them in the
affected area. The average follow-up for these pa-
tients was 1 year. There were no other complica-
tions such as cerebrovascular disturbances (stroke,
transient ischemic attack) and death.

Clinical case

A 31-year-old woman with a slow growing
neck mass on the right side and dizziness was ad-
mitted to the department of vascular surgery (Fig.
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FIGure 1. A - Cmputed tomography: formation of the righ neck with dimensions 5.0x4.0 cm; B - arteriography:
there is a hypervascular formation in the area of bifurcation of the right common carotid artery.

1). After the distribution of patients into groups, a
comparative analysis of the perioperative param-
eters of the patients was carried out. Thus, the av-
erage number of days a patient was hospitalized
increased in direct proportion to the size and type
of tumor.

In addition, we performed several types of sur-
gical treatment (Fig. 2). As shown in the above
table, the volume of the operation, the time of the
operation, intraoperative blood loss, the volume of
blood transfusion increased in the same way as the
size of the tumor increased, involvement of the ca-
rotid arteries and malignancy of the formation.

A S B ;
Ficure 2. A - Intraoperative view of the carotid bifurcation after removal of CBT; B - View of formation after excision.

Discussion

CBT usually manifests itself as a painless, slowly
growing neck formation, laterally to the apex of the
hyoid bone [Werter | et al., 2013]. Sometimes the
patient complains of hoarseness, dysphonia and
even less often dizziness and coughing [Lim J et al.,
2010]. In our study, only one patient had symptoms
of grade 1 dysphonia, which was presumably due to
the large size of the tumor (8.0 x 6.5 cm).

As a rule, the asymptomatic course of the dis-
ease in the initial stage and the slow growth of
CBT can underestimate the condition and late

B
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treatment of patients. So, in our center there was
only one case with the first type of tumor accord-
ing to the Shamblin classification, while the third
type was in half of the patients, although many of
them noted the presence of a tumor-like formation
in the neck area was sick for 10 years. Moreover,
in 5 out of 8 patients, the average education size
was more than 5 cm, and in two patients a malig-
nant chemodectoma was revealed according to the
results of histology.

Currently, the Shamblin classification system,
which is based on the degree of involvement of the
adjacent carotid arteries, is used to assess the risk
of intraoperative bleeding and damage to cranial
nerves and can indicate the potential need for re-
section of the carotid artery with revascularization
[Kim G et al., 2017].

Also in the literature is the work of Kim G et al,
who offer new predictors of complications of CBT re-
section. The study is based on measuring tumor vol-
ume and distance from the base of the skull (DTBOS)
in conjunction with the Shamblin score [Kim G et al.,
2017]. According to the results of the study, each 1 cm
decrease in distance to base of skull is associated with
a 1.8-fold increase in the risk of blood loss> 250 ml by
a factor of 1.8 (Cl 95%, 1.25-2.55) and a 1.5-fold in-
crease in the risk of cranial nerve damage (Cl 95%,
1.19-1.92). In our study, the assessment was carried
out only according to the Shamblin classification.

The prolonged existence of even a benign tumor
poses a threat of stenosis of the larynx, trachea,
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